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Evanescent Prism Coupling 



When an optical beam passes through a prism and undergoes a total internal reflection at 
the base, the evanescent fields that extend below the prism base can penetrate into the 
waveguide and transfer power between the incident beam and the waveguide modes 
(Figure (1)). By reciprocity, a prism can also couple light out of the waveguide. Each 
propagating mode will be coupled out of the guide at an angle that is characteristic of that 
particular mode. The prism's input coupling efficiency is a function of the coupling 
length at the base of the prism. The input beam has to be aligned exactly near the right- 
angle edge of the prism otherwise light begins to couple baclc out of the prism. 




Figure 1. Schematic of prism coupling method. 



The process of coupling light via overlapping mode tails, while the incident beam lends 
to be totally Internally reflected in the prism, is sometimes called optical tunneling, 
because it is analogous to the quantum mechanical tunneling of a particle through an 
energy barrier. For a Gaussian beam shape, maximum coupling efficiency is about 80 %. 
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Fvanescent coupling is typically used to couple light in and out ol'ihin nn un cuukIcs whut c 
direct launch of focused light is very ineflicieni due to small eioss scciiou of \bx 
waveguides (typically for waveguide thickness below 2-3 micronieters). In IZvancscent 
coupling, a prism or a grating, made out of a material with the refractive index equal lo or 
larger than the refractive index of the waveguide, is separated from ti:e waveguide by a 
gap fonned using a material (or air) of lower refractive index, (see figures 53, 54, 
55,56,57,58). An optical beam passes through a prism (or grating) anJ uiuiei-gocs a total 
internal reflection ai the base; the evanescent fields that extend below the prism (or 
grating) base can penetrate into the waveguide and transfer power belwcoji the incidenl 
beam and the waveguide. For a given mode in the waveguide, iho mode angle of the 
waveguide (also depends on the waveguide thickness and tlie wavelength of the incident 
beam) must match the angle of incidence of the input beam. The position of the incident 
beam with respect to the edge of the prism (or grating) is also important in order to avoid 
coupling of evanescent field back into prism (or grating). The thickness^ refractive index 
and the shape (e.g. constant gap , tapered gap) must be precisely chosen to achieve 
maximum coupling of a specific mode into the waveguide. For detailed description of the 
physics please refer to pages 99- 103 of th e book ^Mi Ue^rated Opt i cs- theory and 
technol ogy by Robeit Hunsperger, Publisher- Sprinjt^cr, fourth Hdition . 1 995/' ( see 
attached w ord file with sca nned . p ages) 
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